Redescription of Bolbella californica Allgen, 1951 (Enchelidiidae:
Nematoda), with Notes on its Ecology off Southern California
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ABSTRACT: Bolbella californica Allgen, 1951 (Enchelidiidae: Nematoda), the
southern California species of the genus, is redescribed. A limited analysis based
on 79 specimens is made of its intraspecific variation. As redescribed, B. californica
may be distinguished from all other species of this genus by the number of esopha-
geal bulbi, 9 to 10; no previously described species has more than 8 bulbi.

B. californica was collected from 18 locations on the southern California main-
land shelf, in the depth range of 5.5 to 9.1 m. Bottom sediments at these locations

were variable.

A MULTIBULBATE ESOPHAGUS is characteristic
of two genera, Bolbella and Polygastrophora, of
the nematode family Enchelidiidae. Although
supetficially similar in appearance these two
genera belong to two separate and distinct sub-
families, Bolbella to the Eurysrominae and Poly-
gastrophora to the Enchelidiinae. Males of the
Enchelidiinae have reduced buccal cavities while
those of Eurystominae ate well developed, the
females being well developed in both genera
(Wieser, 195%).

To date 14 species have been assigned to the
genus Bolbella. Nine of these, including 1 from
California, have been synonymized with species
of Polygastrophora, transferred to the genus
Polygastrophora, or placed in synonymy with
other species of Bolbella. The species B. cals-
fornica Allgen, 1951 has been referred to Bol-
bella sumdaensis Micoletzky and Kreis, 1930.
Wieser (1953:133) states I have no doubt
that B. californica Allges, 1951f is identical
with B. sundaensis, though this assumption has
be based on the incomplete figures and descrip-
tion given by the author.” It is difficult to
evaluate this conclusion on the evidence pre-
sented in the original description of B. cali-
fornica.

Of Bolbella, 79 specimens have been collected
off southern California during a benthic sam-
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pling program of the Allan Hancock Founda-
tion using the R/V “Velero IV.” Based on these
collections a redescription of B. califormica All-
gen is presented. In addition some notes ate
given regarding its ecology on the scuthern
California mainland shelf,

GENUS Bolbells Cobb, 1920
TYPE: Bolbella tenuidens Cobb, 1920
Bolbella californica Allgen, 1951, Figures 14—j.

COLLECTIONS: Redescriptions of the male
and female are based upon a representative
specimen of each collected at “Velero I'V” Station
6373-59, off Huntington Beach, California, 33°
397 25" N, 119° 01”7 00” W, in 9.3 m of water.
The bottom was fine gray sand with some rocks
and shells. Specimens were also collected at 17
other stations oa the southern California main-
land shelf; these results are summarized in Table
1L,

REDESCRIPTION OF THE MALE (Fig. la—f):
Length = 2.72 mm; ratios, a == 31.6,b = 4.1,
¢ = 16.0. Head (Fig. 1%): labial papillae six,
more distinct than in female; cephalic setae
10, length to 12u; buccal cavity well developed,
13 X 12p, and separated into two chambers
by two chitinous bands, anterior chamber 5 X
7p, posterior chamber 7p X Gu; armature of
three teeth, large right subventral tooth more
slender than in female, length 7p, equipped with
accessory piece at tip and surrounding tip; two
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F1G. 1. Bolbella californica Aligen, 1951. a, Male, entire; b, male, head; ¢, male, multibulbate esophagus
with nine distinct bulbi; 4, male, precloacal supplement; ¢, male, spicules and gubernaculum; f, male, tail; g,
female, head; 5, female, vulva; 4, female, multibulbate esophagus with ten distinct bulbi; 7, female, tail.
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TABLE 1

STATION DATA

GENERAL | DEPTH |
STATION DATE N LAT. W LONG. LOCATION \ (m) SEDIMENT | 2 92| &8 4 | Juv.
6301-59 | 25 June 1959 | 34-24-42 | 119-40-54 | SantaBarbara| 5.5 brfstysd* | 2 - —
6365-59 | 31 Aug.1959 | 33—42-10 | 118-04-30 | Sunset Beach 9.1 gr-blk f sd 1 - L
6368-59 | 31 Aug.1959 | 33-40—45 | 118-02—45 | Sunset Beach | 7.6 | gr-blkmsd| 1 ‘ -
6373-59 | 31 Aug.1959 | 33-39-25 | 118-01-00 | Huntington . |
Beach 93 | f grsd, sh 1 1 -
6390-59 | 1 Sept. 1959 | 33—20—48 | 117-31-35 | San Onofre 7.3 fgrsd 3 = =
639459 1 Sept. 1959 | 33-19-15 | 117-30-00 | Las Pulgas 7.0 fgrsd L= 1
6395-59 | 1 8Sept. 1959 | 33-19-12 | 117-30-05 | Las Pulgas 7.3 fgrsd 1 - 1
6398-59 | 1 Sept. 1959 | 33-13—40 | 117-25-05 | Santa l
' Margarita . 8.8 fgrsd 1 - -
6399-59 1 Sept. 1959 | 33-13-30 | 117-25-15 | Santa [
| Margarita | 9.4 f grsd 2 = =
6410-59 | 3 Sept. 1959 | 32-38-10 | 117-08-32 | San Diego 6.7 mgrsd,sh | 1 = =
6702-59 | 3 Dec. 1959 | 34-24-58 | 119-35—40 | Summerland 5.5 vfsd 8 | 1
672159 | 4 Dec. 1959 | 34-23-02 | 119-30-40 | Carpinteria 9.1 v fsd 14 1 =
6722-59 4 Dec. 1959 | 34-23-05 | 119-30-40 | Carpinteria 6.7 v fsd ‘ 12 - 6
6723-59 | 4 Dec. 1959 | 34-23-10 | 119-30—40 | Carpinteria 7.6 vfsd 6 ‘ = =
6731-59 | 6Dec. 1959 | 34-17-53 | 119-21-05 | Las Pitas Pt. 7.3 | vistysd 7= 2
6736-59 | 6Dec.1959 | 34-18-55 | 119-23—05 | Las Pitas Pt. 6.7 | msd,tubes | 2 | — =
6761-59 | 7 Dec.1959 | 33-59-55 | 118-29-51 | Santa Monica 6.1 f sty sd 2 - -
6763-59 | 7Dec. 1959 | 33-59-47 | 118-29-30 | Santa Monica | 9.1 fstysd 1 -
* Abbreviations: blk == black, br = brown, f = fine, gr = gray, m = medium, sd = sand, sh = shells, sty —silty,

v = very.

small teeth, one left subventral in position, one
dorsal in position; amphids not observed.

Body: cuticle without striations; cervical setae
more numerous and longer than in female,
length to 22p; maximum body diameter 85u at
14004 from the anterior end.

Esophagus (Fig. 1¢): nerve ring surrounds
esophagus 291p from the anterior end, body
diameter at nerve ring 58u; esophagus with
nine distinct bulbs, posterior end of esophagus
666y from anterior end, corresponding body
diameter 79pu.

Reproductive structures: two pre-cloacal sup-
plements present (Fig. 14), located 390u and
260p anterior to the cloaca; spicules (Fig. le)
curved, 68y in length; gubernaculum complex,
with central element from which lateral pieces
project on the outer sides of the spicules, length
21p.

Tail (Fig. 1f): cloacal opening 2550u from
anterior end, corresponding body diameter 44p;
tail with three subterminal setae, with caudal
gland orifice; tail length 170,

DESCRIPTION OF THE FEMALE (Figs. 1g—):
Length = 3.22 mm, ratios, 2 = 339, b = 4.1,
c = 17.2, Vu = 45.6%. Head (Fig. 1g): labial
papillae six, indistinct; cephalic setae 10, length
to 9u; buccal cavity 154 X 15p, separated into
two chambers by three chitinous bands, anterior
chamber Gu X 10p, posterior chamber 9p X
9u; armature of three teeth, large right sub-
ventral tooth, length 9u, equipped with an
accessory piece at tip and surrounding it; two
small teeth, one left subventral in position, one
dorsal in position; amphids 4u in diameter.

Body: cuticle without striations; cervical setae
scant, length to 12u; vulva (Fig. 15) situated
1480u from anterior end, corresponding body
diameter 95pu.

Esophagus (Fig. 17): netve ring surrounds
esophagus 317 from anterior end, correspond-
ing body diameter 49u; esophagus with 10
distinct bulbs; posterior end of the esophagus
780u from anterior end, corresponding body
diameter 73pu.

Tail (Fig. 17): anus 3033u from anterior
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end, corresponding body diameter 444; tail wich
a single subterminal seta, with caudal gland
orifice, length 187u.

INTRASPECIFIC VARIATION: A limited num-
ber of measurements wete made on 62 of the
79 available specimens of B. californica. Based
on these measurements mean ratios and corre-
sponding ranges of body length/body widih
(= a), body length/esophagus length (= b),
body length/tail length (= c), and vulva posi-
tion as percent of body length (= Vu) were
calculated. A summary of these results appears
in Table 2.

A variation exists in the number of bulbi in
the esophagus of females. Either 9 or 10 are
present, but some specimens with 10 bulbi
possess an indistinct anterior bulbus. Each of
the two mazles examined has 9 bulbi. Allgen
describes B. californica as possessing 7 to 9
esophageal bulbi; his figure (figure 50) shows
8. It is probable that he failed to note the in-
distinct anterior bulbi.

All other species of Bolbellz possess 8 bulbi
(Inglis, 1961) ot less (7 in B. heprabulbia Timm,
1961).

ECOLOGICAL NOTES

The offshore area of southern Califorania is a
complex assemblage of islands, baoks, ridges,
basins, and troughs designated as a “continental
borderland” by Shepard and Emery (1941).
The parrow strip of bottom immediately adja-
cent to the continent forms only 6.2% of the
continental borderland and is designated the
mainland shelf (Emery, 1960).

Samples were collected along the inner margin
of the shelf from off Santa Barbara to off San
Diego, California, in 2.4 to 10.1 m. B. californica

163

occurred at 18 of 100 sampling locations. The
mean depth of water was 7.6 m (range, 5.5 t0
9.1) at these 18 locations. This agrees closely
with the depth given by Allgen (1951:368),
3.6 to 9.1 m, for the type locality in San Diego
Bay.

Bottom sediment at the type locality is de-
scribed as “sandy” (Allgen, 1951:368). In the
present study, sediments where B. californica
were collected are variable, as the following
values indicate: % gravel, 0.0 to 29.0 (mean,
1.7); % sand, 40.6 to 93.8 (mean, 67.1); %
silt-clay, 2.7 to 594 (mean, 31.1). Median
diameters have a somewhat more limited range
of 56 to 163x (mean, 78u), in part due to the
lack of clays in all but one sample. All sediments
were well sorted, 1.15 to 1.41 (mean, 1.25).

Major elements of the macrobenthos asso-
ciated with B. californica are summarized in
Table 3. The most important of these are the
polychaetes Nephtys caecoides and Prionospio
malmgreni; the amphipod Paraphoxus epitomaus;
the cumacean Diastylopsis tensis; and the mol-
lusks Tellina butroni and Olivella baetica.

METHODS

The nearshore portion of the shelf, in water
depths from 2.4 to 10.1 m, was sampled from
the motor launch of the research vessel “Velero
IV,” using a modified 1/10 sq m Van Veen
grab. The methods utilized in the shipboard
handling and the laboratory analysis of these
samples are described by Hartman, Barnard, and
Jones (1960). The agimals collected were lim-
ited by the size of the mesh, 0495 mm, chrough
which the sediment was screened aboard ship
before preservation and sorting.

TABLE 2

INTRASPECIFIC VARIATION IN LENGTH MEASUREMENTS

? 2 (52) RANGE (MEAN)

& & (2) RANGE (MEAN)

JUV. (8) RANGE (MEAN)

BN 2:208 — 3550 (12. 7 3)) 2.20
a = 254 — 433 (33.2) 26.9
b= gl 4.6  (4.0) 4.1
c = 11.7 — 204 (16.8) 14.8

Vu = 383 -— 47.2 (43.2)

272 (2.46) 198 — 244 (2.20)
31.6  (29.3) 33.0 — 47.8 (39.5)
43 (4.2) 35 — 43 (4.0)
160 (154) 144 — 19.6 (15.8)

# Abbreviations: L = length in millimeters, 2 = body length/body width, b = body length/esophagus length, ¢ = body
length/tail length, Vu = vulva position as percent of body length.
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TABLE 3

MAJOR MACROFAUNAL ASSOCIATES OF Bolbella californica

ORGANISMS BY MEAN NUMBER/0.1 M? PERCENT OCCURRENCE
PHYLOGENETIC GROUPS (RANGE) WITH Bolbella

Polychaeta:

Aricidia lopezt ..o 29 (0 - 16) 61

Chagtozone nr. spinosa..... 13.6 (0 — 45) 77

Diopatra ornasd................ 1.0 (0 — _6) 61

Goniada littorea................... 14.6 (1 - 35%) 100

Haploscoloplos elongatats ..oooooooooooioieeii. 6.1 (0 — 34) 54

Lumbrinerts SPPu.eeeeeoeeeemeeee e 5.3 (0 = 23) 69

Nephtys caecoides......... 5.7 (0 - 13) 84

Prionospio malmgreni.. 73.5 (0 — 350) 92

Prionospio pinnaia........... 4.6 (0 - 17) 84

Thalenessa spinosa..........ooen...... . 08 (0 - 2) 61

Tharyx SPP.eceeeeeeee e [ 19.1 (0 - 183) 54
Amphipoda:

Paraphoxus epitomus . oo 4.5 (0 - 17) 78
Cumacea:

Diastylopsis Lemsis . ooooueneeeaiiaiaiciieieieaeeeeeen 17.1 (0 — 144) 72
Mollusca:

Olivella baetica. ...oooooooeeeeiieieeeee . 4.6 (0 — 30) 67

Tellinag bautions . ..ooooooeoe e, 7.9 (0 — 6G0) 72
Nemerstea:

nnidentified species..... ... 9.2 (2 - 53) | 100

Specific determinations of the faunal com-
ponents of the samples were made by the scien-
tists of the Allan Hancock Foundation and
the Beaudette Foundation mentioned in the ac-
knowledgrents and by the author (for Nema-
toda and Mollusca). Sedimentary analyses were
made by the geologists of the Offshore Research
Project.

ACKNOWLEDGMENTS

The writer is indebted to the National Science
Foundation (NSF Grant G-15369) and to
the California State Water Pollution Control
Board for support of this work, to the Allan
Hancock Foundation for providing facilities,
and to the many scientists and crew members
who have served aboard the R/V “Velero IV.”

Special thanks go to Dr. Olga Hartman, under
whose direction the biological research was con-
ducted, for identification of the polychaetes and
for her critical reading of the manuscript; to
Dr. Robert E. Stevenson and Dr. Richard Tibby,
directors of the Offshore Research Project for

supplying the physical data; to Dr. J. Laurens
Barnard of the Institute of Marine BioResearch
of the Beauderte Foundation, Santa Ynez, Cali-
fornia, for identifying the amphipods; to Mr.
Robert R. Given for identifying the cumaceans;
and to Captain Fred C. Ziesenhenne for the
identification of the echinoderms.

REFERENCES

ALLGEN, C. A. 1951. Pacific freeliving matine
nematodes, Parc 5. Further notes on west
American marine nematodes (Papers from
Dr. Th. Mortensens Pacific Expedition 1914~
16, LXXVI). Vid. Medd. Dansk naturhist.
Foren. 1 Kgbenhaven 113:263-411, 57 figs.
(Part 5, 366411, figs. 47-57).

Coee, N. A. 1920. One hundred new nemas.
Contr. Sci. Nematology 9:217-343, figs. 1-
118.



Redescription of Bolbella calif ornica—JONES

EMERY, K. O. 1960. The Sea Off Southern Cali-
fornia: A Modern Habitat of Petroleum. John
Wiley and Sons, New York. xi, 366 pp., 248
figs., 1 chart.

HARTMAN, O, J. L. BARNARD, and G. F. JONES.
1960. Life in the shallow sea bottoms of
southern California. In: Oceanographic Survey
of the Continental Shelf Area of Southern
California, Ann. Rept., 1959-60, California
State Water Pollution Control Board, Sacra-
mento (muldlith). Pp. 73-111.

INGLIS, W. G. 1961. Two new species of free-
living marine nematodes from the west coast
of Scotland. Hydrobiologia 18(4):284-292,
figs. 1-9.

MICOLETZKY, H., and H. A. KREIS. 1930. Freile-
ben marine Nematoden von den Sunda-

165

Inseln, I. Enoplidae (Papers from Dr. Th.
Mortensens Pacific Expedition 1914-16, LIT).
Vid. Medd. Dansk naturhist. Foren. i Kgben-
haven 87:243-339, 24 figs.

SHEPARD, F. P., and K. O. EMERY, 1941. Sub-
marine topography off the California coast:
canyons and tectonic interpretations. Geol
Soc. Amer. Special Paper 31. 171 pp., 42 figs.,
4 charts.

TimMM, R. W. 1961. The marine nematodes of
the Bay of Bengal. Proc. Pakistan Acad. Sci.
1(1):25-88, 81 figs.

WIESER, W. 1953. Free-living marine nema-
todes, I. Enoploidea Chile Reports 10. Lund
Univ. Arsskr. N. F. Avd. 2, 49(6):1-155, 92
figs.



